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From the editor’s desk

 “Tuberculosis in the past, present and in future”     

Annals of SBVU is a prestigious biennial scientific journal published  by Sri Balaji Vidyapeeth, Deemed to be 
University, Puducherry, each issue with a specific theme. The responsibility of bringing out the current issue has 
been assigned by SBVU to the constituent off campus institution Shri Sathya Sai Medical College & Research 
Institute which is situated near Tiruporur in Kanchipuram District, Tamilnadu. As the Head of SSSMCRI, I am 
privileged to be the Issue Editor for the July-Dec 2015 issue.  As a consensus opinion in view of the endemicity 
of disease Tuberculosis in Kanchipuram district, with large number of different varieties of Tuberculosis cases 
coming in to our Hospital it has been decided to dedicate this issue with the theme “Tuberculosis in the past, 
present and in future” .  This title is more apt as the famous Tambaram TB sanatorium started during 1928  is in 
Kanchipuram district and an important WHO/ICMR clinical trial on the efficacy of BCG vaccine was carried out 
in Chengalpattu of Kanchipuram district during 1968.  Dr.A.Sundaramurthy, a sincere and dedicated specialist 
in Pulmonology who is the HOD,  TB& CD has been the Associate Editor for this issue to review the articles 
for the scientific validity of the contents. Mr.Glad Mohesh MI, Asst. Professor of Physiology and Dr. Saurabh R. 
Shrivastava Assistant Professor of Community Medicine rendered the manuscript edition and editorial assistance 
respectively for this issue. Dr. AN Uma, Asst. Professot in Medical Genetics, Dept. of Anatomy, MGMCRI also 
rendered support in the edition of this issue. Hope all readers will be exposed to all varieties of Tuberculosis in a 
scientific way and enrich their knowledge on this very old and still a dreaded disease due to multidrug resistance 
and its co-existence with other dreaded companions like HIV.

  Dr. J. Mohanasundaram, Dean, SSSMCRI.

Abstract   In this article the role of herbs in Tuberculosis have been compiled based on their availability as 
commonly used household remedies such as spices, condiments, fruits, vegetables, flowers 
etc and other herbs based on their effectiveness in inhibiting Mycobacterium. tuberculosis both 
normal or multidrug resistant strains or their ability to prevent anti tuberculous drug induced 
adverse effects such as hepatotoxicity. The herbs or formulations which have relevance to 
tuberculosis andscientifically evaluated invitro or invivo in animal models or in clinical studies 
and found to have positive effects have been included in this compilation.

 Key Words:  Anti-tuberculous herbs,Multi drug resistant Tuberculosis, Anti tuberculous drug 
induced Toxicity

Introduction

The disease Tuberculosis is in existence since time 
immemorial(1). The specific Chemotherapy with effective 
agents were available only from mid-20th century. 
Complementary and alternative medicine including herbs 
& nutritional agents are in use with adjunct role(2). After 
the introduction of Specific Chemotherapeutic agents the 
role of herbs have turned in to different dimensions such as:

 a. Amelioration of toxicity induced by anti tubercular 
drugs like Rifampicin, INH, Ethambutol etc.

 b. Adjuvant role in overcoming Multi Drug Resistance.

Discussion 

In this article the herbs which have some scientific evidence 
on their effect in vitro or invivo or in clinical studies with 
reference to Tuberculosis have been enumerated. Agents 
that are being used as general health restorers and immune 
boosters including Common house hold remedies like 

vegetables, fruits, spices, condiments are enlisted below 
with their role against Tuberculosis are:

Green Tea – (Theasinensis)is rich in ant-oxidants and a 
general immune-booster which will help in fighting tu-
berculosis. green tea extract administration for one weekre-
verted back the oxidative stress parameters induced by MT 
infection in miceto near normal levels as evidenced by a fall 
in catalase, glutathione peroxidase, total thiol and extent of 
lipid peroxidation with concomitant increase in the levels of 
SOD and reduced glutathione in infected animals(3)

Garlic – (Allium sativum) hasanti bacterial property 
against Tubercle bacilli as it contains sulphur. Garlic also 
contains allicin and ajoene which helps to inhibit the bacte-
rial growth.Rao and coworkers demonstrated, as early as in 
1946, the in vitro inhibitory effect of allicin on the growth 
of M.tuberculosis(4).Liu et al has shown that garlicin can 
inhibit MTB protein synthesis and also inhibit bacterial 
rotamase, thus preventing DNA replication and degradation 
resulting in MTB death.(5)
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Onion – (Allium cepa) is reported for the first time to possess 
inhibitory activity against isolates of MT by Gupta et al(13)

Black pepper (Piper nigrum) – Pepper has anti 
inflammatory properties which will help to reduce the 
inflammation. An active principle of pepper Piperineby 
reducing the required dose of expensive toxic Rifampicin 
by 60 percent,there by reducing the cost and side effects of 
Rifampicin and also effective against Tuberculosis.(6)

Cinnamomum – A study conducted in India showed that 
extracts of Cinnamomumzeylanicum (CZ) had activity 
against M. tuberculosiswith an MIC of 100 μg/ml for wa-
ter extract and MIC-200 μg/ml for ethanolic extract(7) and 
a study conducted inTurkey showed that M. tuberculosis-
strains H37Rv and H37Ra had MIC of 1024μg/ml and 
512μg/ml respectively and MBC was >2048 μg/ml of CZ 
for both strains.(8)

Mint (Menthapiperita) – has anti bacterial property and 
helps in the healing of the tissues affected by tuberculosis. 
The in vitro antibacterial activities of ethanolic extracts 
showed 0.39 mg/ ml consistency of M. spicata and 100mg/
ml consistency of M. piperita as the least concentrations 
which inhibit growth of Mycobacterium. bovis in compari-
son with isoniazid.(9)

Annonasquamosa – Administration of methanolic extracts 
of Annonasquamosa prevented isoniazid-rifampicin-induced 
elevation in the levels of serum diagnostic liver marker 
enzymes in experimental groups of rats.Flavanoids were 
thought to be the main bioconstituent responsible for 
the hepatoprotective activity against anti tubercular drug 
induced toxicity(10)

Drumstick leaves (Moringaoleifera) – have antibacte-
rial and anti- inflammatory properties which will help to 
eliminate the bacteria from the lungs. The leaf ethyl acetate 
extract of M. oleifera showed the highest activity against 
Mycobacterium madagascariense with minimum inhibition 
concentration (MIC) value of 0.37381 mg/ml while the 
seeds ethyl acetate extracts had MIC value of 0.37381 mg/
ml against both M. madagascariense and M.indicuspranii.(11)

Zingiberofficinalis – [10]-gingerol isolated from ginger 
rhizome, has been reported as active inhibitor of M. avium 
and M. tuberculosis in vitro(12)

Apart from the above common ingredients other agents 
like Banana, Custard apple, gooseberry, orange, pineapple, 
walnut are also supposed to have beneficial effects in 
Tuberculosis by virtue of theirnutitional value vitamin 
contents and general immune boosting effects.

Herbs effective against (drug sensitive and 
Multidrug resistant) Tuberculosis:

Acalyphaindica, Adhatodavasica, Allium cepa, Allium 
sativum and Aloe vera (Aqueous extracts of leaves of) – 
exhibited inhibitory activity of 95, 32, 37, 72, 32 per cent, 
respectively against MDR isolate DKU-156 and 68, 86, 
79, 72, 85 per cent, respectively for another MDR isolate 
JAL-1236,, of M. tuberculosis. in L-J medium.(13)

Andrographispaniculata – Themethanolic extract of A. 
paniculata showed maximum antimycobacterial activity 
at 250μg/ml against all the tested strains of M. tuberculo-
sis (H37Rv, MDR, and drug sensitive). Based on bioassay 
guided fractionation, andrographolide was identified as the 
potent molecule.(14) 

Artemisia afra – Tuber. A study showed that A. afra has 
in vitro anti-mycobacterial activity, modulates pulmonary 
inflammation in early mycobacterial infection, and suggest 
that the mouse experimental tuberculosis model may serve 
as a useful assay for evaluating the utility of phytotherapy.(15) 

Azadirachtaindica – The neem extract suppressed MTB-
infected monocytes in a dose-dependent manner (P<0.001) 
in the expressions of secreted TNF-a, iNOS and MTB Ag85 
respectively in 24 hr culture supernatants of MTB-infected 
monocytes.(16)

Berberis vulgaris – Barberry or is highly effective in reliev-
ing TB symptoms and is used to complement conventional 
treatment. The active ingredient in barberry is berberine 
which has bacterial properties and aids in killing the tu-
berculosis. Berberine can inhibit MTB in vitro, and the 
activities are concentration dependent.(17,18)

Calendula officinalis – In a study the Minimum Inhibitory 
Concentration of aquous (aq) and ethanolic(E) extracts of 
C.officinalisagainst M. tuberculosisstrains C: ATCC 35808 
and H37RV ATCC 25618 and clinical isolates of M. tuber-
culosis were 125 µg/ml(Aq) , 3.9 µg/ml (E) respectively and 
the Minimum Bactericidal Concentration were 250 µg/ml 
(Aq) , 7.8 µg/ml (E).The ethanolic extract can be tried as 
antibacterial agents against MDR-TB.(19)

Carica papaya – Theethanolic extract of leaves and seeds of 
Carica papayashowed anti-tb activity against clinical strains 
of sensitive and drug resistant M. tuberculosis (pyrazina-
mide, streptomycin, ciprofloxacin) in an in-vitro bioassay.(20)

Catharanthusroseus – C.roseus and Piperine were evaluat-
ed against Ofloxacin resistant M. tuberculosis which showed 

that both act as efflux pump inhibitor and synergistically 
more active and the percentage of relative inhibitiory zone 
of C.roseus was 133 % and piperine was 111 %.(21)

Chenopodiumambrosioides – n acetone extract of C. am-
brosioides was effective against a resistant H37Rv strain of 
M. tuberculosis at 0,1 g/mL(22)

Cola nitida and C. milleni – Methanol extract of root bark 
of both C. nitida and milleniwere found to be potent against 
both M. bovis and strains of M. vaccae.(23)

Croton pseudopulchellus, Ekebergiacapensis, Euclea-
natalensis, Nidorellaanomala and Polygala myrtifolia 
– A study on the South African medicinal plants used to 
treat pulmonary diseases for activity against drug-resistant 
and drug-sensitive strains ofM. tuberculosisrevealed that the 
minimal inhibitory concentration of Croton pseudopulchel-
lus, Ekebergiacapensis, Eucleanatalensis, Nidorellaanomala 
and Polygala myrtifolia was 0.1 mg/ml against the H37Rv 
strain and the. Extracts of Chenopodiumambrosioides, Eke-
bergiacapensis, Eucleanatalensis, Helichrysummelanacme, 
Nidorellaanomala and Polygala myrtifolia were active 
against the resistant strain at 0.1 mg/ml.(24)

Curcuma pseudomonata (Hill Turmeric) – Hexane, 
chloroform, ethyl acetate and methanol extracts of rhi-
zome of Curcuma pseudomontana showed activity against 
M.tuberculosisstrain H37 RV at 100 and 50mg/ml.(25)

Eucleanatalensis – A binaphthoquinoid, diospyrin, was 
isolated from Eucleanatalensis showed activity against drug-
sensitive and drug-resistant strains of M. tuberculosiswith 
an MIC of 100 microg/ml for all.(26)

Morindacitrifolia – A crude ethanol extract and hexane 
fraction from Morindacitrifolia Linn. (Rubiaceae) show 
antitubercular activity. E-Phytol, a mixture of the two ke-
tosteroids, and the epidioxysterol derived from campesta-
5,7,22-trien-3beta-ol all show pronounced antitubercular 
activity.(27)

Peristrophebicalyculata – A yellow-brown essential oil can 
be extracted by distillation, shows in vitro activity against 
the growth of various strains of MT.(28)

Salvia hypargeia – A new abietanediterpenoidHypargenin 
F isolated from the root extracts of Salvia hypargeia was 
active against MT.(29)

Solanumtorvum – Methyl caffeate isolated from Solanum-
torvum showed moderate antimicrobial and prominent  
antimycobacterial activities with minimum inhibitory con-

centration (MIC) of 8 μg/ml against M. tuberculosis H(37)

Rv and Rif(R) strains.(30)

Withaniasomnifera – a herb known as Aswagandha and 
used in Ayurvedic medicine which contains many useful 
medicinal chemicals, including withanolides (steroidal lac-
tones), alkaloids, which was shown to enhance absorption 
of Antituberculous drugs isoniazid and pyrazinamide and 
hastened the AFB sputum conversion in to negativity and 
reduction in ESR hence useful as an Adjunct therapy with 
Anti tubercular drugs.(31)

 Zizyphusmauritiana Mauritine M & nummularines 
H – isolated from MeOH extract obtained from the root of 
the Ziziphusmauritiana demonstrated antimycobacterial 
activity against M.tuberculosiswith the MIC of 72.8 and 
4.5 μM, respectively.(32)

Herbs which alleviate Anti Tuberculous Therapy 
inducedhepato toxicity:

Boerhaaviadiffusa – A study showed that flavanoids and 
tannins also B-sitsterol have both antioxidant and antihy-
percholesterol properties and may be responsible for the 
protective activity of Boerhaaviadiffusa against antituber-
cular drugs.(33)

Bombaxcieba – Flavanoids and sequiterpenoids which scav-
enge free radicals were thought to be reason for effectiveness 
of B. cieba plant against anti-tubercular drug toxicity.(34)

Cassia fistula – Anti-tubercular protective action of C. 
fistula is due to presence of flavanoids present in it..(35)

Cnidoscoluschayamansa – C. chayamansa significantly 
prevented Rifampicin-Isoniazid-induced elevation in the 
levels of serum diagnostic liver marker enzymes aspartate 
amino transferase , alanine amino transferase and alkaline 
phosphatase level in experimental groups of rats.(36)

Curcuma longa and Tinosporacordifolia – combination 
prevented anti-tuberculosis treatment (ATT) induced hepa-
totoxicity and the incidence and severity of hepatotoxicity 
was significantly lower in trial group.(37)

Cuscutareflexa – A study of methanol extract of aerial parts 
of Cuscutareflexa revealed protective effect on hepatotoxicity 
induced by antitubercular drugs in rats.(38)

Garciniaindica – Aq. Extract of Garciniaindicaattenuated 
the antitubercular drug (ATD)-induced elevated levels of 
aspartate aminotransferase, alanine transaminase, alkaline 
phosphatase, bilirubin, and malondialdehyde and restored 
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the ATD-depleted levels of glutathione (GSH), superoxide 
dismutase, catalase, GSH peroxidase, and GSH reductase.(39)

Ginkobiloba – Two major mechanisms that may be respon-
sible for hepatoprotective activity of G.biloba are flavanoids 
which may be responsible for scavenging activity of reactive 
oxygen species that were produced due to toxicity caused 
by anti TB drugs.(40)

Jasminumgrandiflorum – JG leaves extract treatment in 
rats revealed hepatoprotective activity in isoniazid induced 
liver damage.(41)

Ocimumsanctum – Co-administration of OS leaf extract 
along with the anti – tubercular drugs significantly prevent-
ed all the biochemical and histological alterations caused by 
the antitubercular drugs and significantly reversed all the 
histopathological scores.(42)

Picorhizakurroa – By its counter acting effects of free radi-
cals by the presence of electrophillic constituent, picroside 
II and kurkoside or to an activated conjugation of anti TB 
drugs with GSH in liver P. kurroa ameliorated hepatotoxic 
effect induced by Rifampicin in rats.(43)

Phyllanthusfraternus – (Bhumyamalaki) showedhepato-
protective effect in a 12 weeks clinical study on patients 
receiving Anti tuberculartreatment.(44)

Pulsatillachinensis – has been shown to inhibit MTB in 
vitro. It can also reduce the hepatotoxicity jnduced by ri-
fampicin and isoniazid hence has a protective action against 
liver damage and combining this in antitubercular therapy 
can reduce the side effects.(45)

Rhodomyrtustomentosa – It was found thatphenolic com-
pounds were responsible for the protective activity of this 
plant against antitubercular drugs induced hepatic damage.(46)

Sophoraflavescens – has a monomeric alkaloid matrine, 
which can improve the body’s immune system, resist in-
flammation, inhibits bacteria, and protects the liver hence 
useful in Tuberculosis.(47)

Spirulina maxima – protects liver from Isoniazid and  
Rifampicin drug induced toxicity.(48)

Herbal Formulations:

Liv-600- Herbal formulation – Liv-600 an Ayurvedic for-
mulation containing hydroalcoholic extract of Daruharidra 
(Berberisaristata) roots, Kakmachi (Solanumnigrum) whole 
plant, Ghritakumari (Aloe vera) ariel parts was administered 

to 10 patients with Tuberculosis in a Clinical study for 12 
weeks from initiation of Anti Tubercular Treatment. Liver 
functions were periodically monitored which revealed the 
hepatoprotective efficiency of this formulation over the pla-
cebo at the end of the study.(44)

A Chinese medicinal formulation for treating tuber-
culosis of intestine CN 102847027 A – A patent related  
to the invention of a Chinese medicinal formulation for 
treating tuberculosis of intestine, comprising Poriacocos, 
Poria, Semen ArmeniacaeAmarum, Coixlacryma-jobi seed,  
Dioscoreaopposita, Radix Adenophorae and/or Radix Glehni-
ae, stir-baked Radix Stemonae, CrinisCarbonisatus, Limoni-
tum, RhizomaCynanchiStauntonii, Atractylodesmacroceph-
ala, Terminaliachebula, HerbaPlantaginis, Ecliptaprostrata, 
Aster tataricus, Citrus reticulata peel, parched Rhizom-
aAtractylodis, and Radix Glycyrrhizae as raw materials. The 
invention can effectively treat tuberculosis of intestine with 
notable curative effect and no adverse side effect.(49)

Cervical lymph node tuberculosis treatment traditional 
Chinese medicine CN 103845422 A – The invention be-
longs to a traditional Chinese medicine, specifically to a cer-
vical lymph node tuberculosis treatment traditional Chinese 
medicine, which is characterized by comprising, by weight, 
20-40 g of white paeony root, 10-20 g of bupleurumchinense, 
and 10-20 g of tuckahoe, wherein the selected white paeony 
root, the selected bupleurumchinense and the selected tucka-
hoe are washed, are subjected to air-drying, and are grinded 
into fine powder with a particle size of 100 mesh, and the one 
part of the obtained drug powder is directly and orally taken 
twice a day. According to the present invention, based on the 
Chinese medical science syndrome differentiation theory, char-
acteristics of simple formula, easily available materials, low 
cost, high treatment effect, no toxic-side effect and effective 
cervical lymph node tuberculosis treatment are provided.(50)

Chinese Formulations  –  Compound preparations. It 
has been proved that Feitai Capsule, ShenlingBaizhu 
Powder, Compound Astragalus Capsule, anti-phthisis 
capsule and other Chinese patent poly herbal drugs used 
in conjunction with chemotherapeutic drugs can promote 
the sputum negative conversion rate, cavity closure rate, 
and lesion absorption rate; meanwhile, they can also allevi-
ate the toxic effects of anti-TB drugs, rapidly improve TB 
symptoms, and thereby increase the efficacy.(51)

Turkish herbal Formulation

Ankaferd Blood Stopper® (ABS) –  a Turkish formula-
tion which is a mixture of plant extracts prepared from 
Alpiniaofficinarum, Glycyrrhizaglabra, Thymus vulgaris, 
Urticadioica and Vitisvinifera, has homeostatic and anti-

bacterial effects. ABS MIC values for various sensitive and 
resistant strains ranged between between <1.37-21.88 µg/
ml. It was shown that 16 fold diluted concentration of the 
topically used ABS solution was found to be active against 
tuberculosis bacilli in vitro. Thus ABS might be used as a 
supportive agent together with anti-tuberculous drugs dur-
ing debridement of multiple drug-resistant M.tuberculosis 
caused osteomyelitis and lymphadenitis lesions.(52)

UkrineImmunomodulator – Immunoxel (Dzherelo™) 
is an oral, herbal immunomodulator formulation contain-
ing water-alcohol extract of 27 medicinal plants used in 
Ukraine for adjunct therapy for Tuberculosis showed that 
immunotherapeutic intervention increased bodyweight and 
decreased the incidence of new opportunistic infections and 
caused Enhancement of efficacy of tuberculosis drugs in 
HIV-infected patients with active pulmonary tuberculosis.(53)

A study on the sublingualImmunoxelpreparation.along 
with standard Anti tuebrculous therapy showed that 1% of 
TB patients became sputum-negative and the conversion 
rate was independent of whether the subject was having 
multidrug-resistant TB or TB with HIV coinfection.(54)

Conclusion

It can be seen from this compilation that there is a wealthof 
herbs which have potential role in tuberculosis. It may be a 
surprise that many commonly used household remedies like 
condiments, spices vegetables and fruits have scientifically 
documented anti tubercular property . These can be 
consumed freely with out much restriction as they are also 
nutritional supplements. 

Usage of other herbs on routine basis has the following 
restrictions. 

They can be used as adjunct/supportive therapy only 
to enhance the activity of routine anti tuberculous 
drugsespecially in multi drug resistant tuberculosis and to 
prevent the adverse effects of drugs like INH, Rifampicin 
etc. and not as a sole therapy for Tuberculosis.

More over many of the herbs enumerated here need further 
clinical validation for their safety and efficacy before their 
routine use in TB except the ones which have already are use 
in alternate systems of medicine such as Ayurveda, Siddha 
etc. in which case only under the supervision of experts 
in both allopathy and the respective alternate system of 
medicine. This is essential as there may be drug interaction 
between the herb and routine drugs and there may be also 
adverse effects per se for the herbs apart from documented 
adverse effects for the anti- tuberculous drugs. Judicious use 

of combination of herbal drugs with routine antitubercular 
drugs may be of importance in managing toxicity of drugs 
and multidrug resistant strains in future.
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the ATD-depleted levels of glutathione (GSH), superoxide 
dismutase, catalase, GSH peroxidase, and GSH reductase.(39)

Ginkobiloba – Two major mechanisms that may be respon-
sible for hepatoprotective activity of G.biloba are flavanoids 
which may be responsible for scavenging activity of reactive 
oxygen species that were produced due to toxicity caused 
by anti TB drugs.(40)

Jasminumgrandiflorum – JG leaves extract treatment in 
rats revealed hepatoprotective activity in isoniazid induced 
liver damage.(41)

Ocimumsanctum – Co-administration of OS leaf extract 
along with the anti – tubercular drugs significantly prevent-
ed all the biochemical and histological alterations caused by 
the antitubercular drugs and significantly reversed all the 
histopathological scores.(42)

Picorhizakurroa – By its counter acting effects of free radi-
cals by the presence of electrophillic constituent, picroside 
II and kurkoside or to an activated conjugation of anti TB 
drugs with GSH in liver P. kurroa ameliorated hepatotoxic 
effect induced by Rifampicin in rats.(43)

Phyllanthusfraternus – (Bhumyamalaki) showedhepato-
protective effect in a 12 weeks clinical study on patients 
receiving Anti tuberculartreatment.(44)

Pulsatillachinensis – has been shown to inhibit MTB in 
vitro. It can also reduce the hepatotoxicity jnduced by ri-
fampicin and isoniazid hence has a protective action against 
liver damage and combining this in antitubercular therapy 
can reduce the side effects.(45)

Rhodomyrtustomentosa – It was found thatphenolic com-
pounds were responsible for the protective activity of this 
plant against antitubercular drugs induced hepatic damage.(46)

Sophoraflavescens – has a monomeric alkaloid matrine, 
which can improve the body’s immune system, resist in-
flammation, inhibits bacteria, and protects the liver hence 
useful in Tuberculosis.(47)

Spirulina maxima – protects liver from Isoniazid and  
Rifampicin drug induced toxicity.(48)

Herbal Formulations:

Liv-600- Herbal formulation – Liv-600 an Ayurvedic for-
mulation containing hydroalcoholic extract of Daruharidra 
(Berberisaristata) roots, Kakmachi (Solanumnigrum) whole 
plant, Ghritakumari (Aloe vera) ariel parts was administered 

to 10 patients with Tuberculosis in a Clinical study for 12 
weeks from initiation of Anti Tubercular Treatment. Liver 
functions were periodically monitored which revealed the 
hepatoprotective efficiency of this formulation over the pla-
cebo at the end of the study.(44)

A Chinese medicinal formulation for treating tuber-
culosis of intestine CN 102847027 A – A patent related  
to the invention of a Chinese medicinal formulation for 
treating tuberculosis of intestine, comprising Poriacocos, 
Poria, Semen ArmeniacaeAmarum, Coixlacryma-jobi seed,  
Dioscoreaopposita, Radix Adenophorae and/or Radix Glehni-
ae, stir-baked Radix Stemonae, CrinisCarbonisatus, Limoni-
tum, RhizomaCynanchiStauntonii, Atractylodesmacroceph-
ala, Terminaliachebula, HerbaPlantaginis, Ecliptaprostrata, 
Aster tataricus, Citrus reticulata peel, parched Rhizom-
aAtractylodis, and Radix Glycyrrhizae as raw materials. The 
invention can effectively treat tuberculosis of intestine with 
notable curative effect and no adverse side effect.(49)

Cervical lymph node tuberculosis treatment traditional 
Chinese medicine CN 103845422 A – The invention be-
longs to a traditional Chinese medicine, specifically to a cer-
vical lymph node tuberculosis treatment traditional Chinese 
medicine, which is characterized by comprising, by weight, 
20-40 g of white paeony root, 10-20 g of bupleurumchinense, 
and 10-20 g of tuckahoe, wherein the selected white paeony 
root, the selected bupleurumchinense and the selected tucka-
hoe are washed, are subjected to air-drying, and are grinded 
into fine powder with a particle size of 100 mesh, and the one 
part of the obtained drug powder is directly and orally taken 
twice a day. According to the present invention, based on the 
Chinese medical science syndrome differentiation theory, char-
acteristics of simple formula, easily available materials, low 
cost, high treatment effect, no toxic-side effect and effective 
cervical lymph node tuberculosis treatment are provided.(50)

Chinese Formulations  –  Compound preparations. It 
has been proved that Feitai Capsule, ShenlingBaizhu 
Powder, Compound Astragalus Capsule, anti-phthisis 
capsule and other Chinese patent poly herbal drugs used 
in conjunction with chemotherapeutic drugs can promote 
the sputum negative conversion rate, cavity closure rate, 
and lesion absorption rate; meanwhile, they can also allevi-
ate the toxic effects of anti-TB drugs, rapidly improve TB 
symptoms, and thereby increase the efficacy.(51)

Turkish herbal Formulation

Ankaferd Blood Stopper® (ABS) –  a Turkish formula-
tion which is a mixture of plant extracts prepared from 
Alpiniaofficinarum, Glycyrrhizaglabra, Thymus vulgaris, 
Urticadioica and Vitisvinifera, has homeostatic and anti-

bacterial effects. ABS MIC values for various sensitive and 
resistant strains ranged between between <1.37-21.88 µg/
ml. It was shown that 16 fold diluted concentration of the 
topically used ABS solution was found to be active against 
tuberculosis bacilli in vitro. Thus ABS might be used as a 
supportive agent together with anti-tuberculous drugs dur-
ing debridement of multiple drug-resistant M.tuberculosis 
caused osteomyelitis and lymphadenitis lesions.(52)

UkrineImmunomodulator – Immunoxel (Dzherelo™) 
is an oral, herbal immunomodulator formulation contain-
ing water-alcohol extract of 27 medicinal plants used in 
Ukraine for adjunct therapy for Tuberculosis showed that 
immunotherapeutic intervention increased bodyweight and 
decreased the incidence of new opportunistic infections and 
caused Enhancement of efficacy of tuberculosis drugs in 
HIV-infected patients with active pulmonary tuberculosis.(53)

A study on the sublingualImmunoxelpreparation.along 
with standard Anti tuebrculous therapy showed that 1% of 
TB patients became sputum-negative and the conversion 
rate was independent of whether the subject was having 
multidrug-resistant TB or TB with HIV coinfection.(54)

Conclusion

It can be seen from this compilation that there is a wealthof 
herbs which have potential role in tuberculosis. It may be a 
surprise that many commonly used household remedies like 
condiments, spices vegetables and fruits have scientifically 
documented anti tubercular property . These can be 
consumed freely with out much restriction as they are also 
nutritional supplements. 

Usage of other herbs on routine basis has the following 
restrictions. 

They can be used as adjunct/supportive therapy only 
to enhance the activity of routine anti tuberculous 
drugsespecially in multi drug resistant tuberculosis and to 
prevent the adverse effects of drugs like INH, Rifampicin 
etc. and not as a sole therapy for Tuberculosis.

More over many of the herbs enumerated here need further 
clinical validation for their safety and efficacy before their 
routine use in TB except the ones which have already are use 
in alternate systems of medicine such as Ayurveda, Siddha 
etc. in which case only under the supervision of experts 
in both allopathy and the respective alternate system of 
medicine. This is essential as there may be drug interaction 
between the herb and routine drugs and there may be also 
adverse effects per se for the herbs apart from documented 
adverse effects for the anti- tuberculous drugs. Judicious use 

of combination of herbal drugs with routine antitubercular 
drugs may be of importance in managing toxicity of drugs 
and multidrug resistant strains in future.
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Epidemiology:

Tuberculosis (TB) is second only to HIV/AIDS as the 
greatest killer disease worldwide due to a single infectious 
agent. In 2014, 9.6 million people were diagnosed with TB, 
of which 1.2 million people were diagnosed with HIV(1). 5.4 
million men were diagnosed with the disease. An estimated 
1 million children were struck with TB. 

The largest number of new TB cases occurred in the South-
East Asia and Western Pacific Regions, accounting for 
58% of new cases globally in 2014. The 6 countries that 
contribute to largest number of incident cases in 2014 were 
India, Indonesia, Nigeria, Pakistan, People’s Republic of 
China and South Africa.

Death due to TB in 2014.

TOTAL DEATHS DUE TO TB 1.5 MILLION

DEATH DUE TO TB IN HIV 0.5 MILLION

DEATH DUE TO TB IN WOMEN 4,800,000

DEATH DUE TO TB IN WOMEN WITH HIV 1,40,000

DEATH DUE TO TB IN MEN 8,90,000

DEATH DUE TO TB IN CHILDREN 1,40,000

Drug-Resistant TB:

Globally in 2014, an estimated 480 000 people developed 
MultiDrug-Resistant TB (MDR TB) and there were an 
estimated 190 000 deaths from MDR TB. 123 000 people 
were diagnosed with MDR TB in 2014, about a quarter of 
the total 480 000 new cases of MDR-TB that occurred in 
2014. Globally, data show an average cure rate of only 50% 
for treated MDR-TB patients.

Extensively drug-resistant tuberculosis, or XDR-TB, is a 
strain of tuberculosis, that is resistant to four commonly used 
anti-TB drugs ( INH,RIF,one injectable second line drug & 
quinolones). XDR-TB has been reported by 105 countries 
by 2015. An estimated 9.7% of people with MDR-TB have 
XDR-TB. There are an estimated 40,000 people infected with 
XDR-TB today. XDR-TB is emerging as an extremely deadly 
global threat. There is no regulatory-approved regimen for 
curing XDR-TB. Treatment of XDR-TB is difficult because 
of longer duration of treatment with drugs that have serious 
toxicity & cost of treatment is also very high.

Recent Advances in diagnosis  of Drug 
Resistant TB:

The use of the rapid test Xpert MTB/RIF has been in use 
since 2010. By 2015, 69% of countries recommended using 
Xpert MTB/RIF as the initial diagnostic test for people 
at risk of drug-resistant TB, and 60% recommended it as 
the initial diagnostic test for people living with HIV. The 
Xpert MTB/RIF assay, detects Mycobacterium tuberculosis 
with a limit of detection (LOD) of 130 CFU/ml sputum, 
and detects mutations in the MTB rpoB gene which cause 
rifampicin resistance (RIF-R). 

Disadvantages of Xpert MTB/RIF:

 1. Limited sensitivity (60 – 80%) in smear-negative TB. 
 2. False RIF resistance have been reported which is 

attributed to abnormal real-time PCR curves or miss-
identification of RIF-susceptible (RIF-S) synonymous 
rpoB mutants as RIF-R. 

An upfront in diagnostic test for MDRTB called the 
GeneXpert Omni is in development. GeneXpert Omni by 
the virtue of its portability caters to molecular diagnostic 
testing into disseminated locations. 
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